Thirty-two species of coprophilous fungi were recorded from seven dung samples collected from the state of Matto Grosso do Sul, Brazil, and incubated in moist chambers. Descriptions of some of the more interesting fungi are given, and aspects of their biodiversity and ecology are discussed.
INTRODUCTION
Coprophilous fungi may be useful indicators of habitat diversity (Richardson, 2001) . During a visit to Brazil in 1998, seven samples of herbivore dung were collected from the Bonito and Pantanal do Rio Negro areas (Matto Grosso do Sul) and incubated, on return to the U.K., in a damp chamber. The coprophilous fungi that developed were recorded. Lundqvist (1972) and Van Brummelen (1967) , in their monographic treatments of the Sordariaceae and Ascobolus and Saccobolus, noted some early records but, apart from the collections of Andre de Meijer (personal communication) and Jahn (2000) , there seem to be few recent records of coprophilous fungi from Brazil. Da Silva & Minter (1995) , in their compilation of fungi recorded by Batista and coworkers, noted only two coprophilous ascomycetes, Sordaria fimicola and Ascobolus scatigena (as A. notatus) . Details of the fungi found from the 1998 collection of samples are provided and discussed, together with some aspects of the diversity and species richness of the dung habitat in a small area of Brazil.
MATERIAL AND METHODS
Samples were collected on 6 and 9 July 1998 (Table 1) . Most were dry when collected, and were placed in paper envelopes. Samples were rehydrated and incubated on 1 August 1998 on moist paper towelling in plastic boxes with lightly fitting transparent lids, under ambient light and at room temperature (ca 15-18 o C). Care was taken to ensure that cultures were not too wet. Samples were generally of similar size, with incubation chambers 10 x 7 cm, which would accommodate approx. 2-4 g D.W. (= 15 sheep/deer sized pellets), or 13 x 8 cm for larger specimens (approx. 10-20 g D.W.). Samples were examined frequently, at intervals of a few days, with a x 7-45 magnification stereomicroscope. Fruiting bodies were removed and mounted in water for examination at higher magnification. Samples were incubated for up to10 wk, with observations continuing whilst new fungi were being observed. Selected material (annotated M in the records below) has been placed in the Herbarium of the Royal Botanic Garden, Edinburgh. (Richardson, 2001) .
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RESULTS AND DISCUSSION
The seven samples provided a total of 75 records of 32 species. These records, although based on a very small number of samples, point to the high diversity of Brazilian coprophilic fungi. The mean species richness of 10.7 per sample is within the range of values of 9-12 obtained for various herbivore mammalian dungs examined in other samples from a worldwide collection of over 400 samples (Richardson, 2001) . That study used cumulative species curves to compare the species richness of an area or substrate by calculating the number of species expected to be recorded from a standard number (50) of samples of dung. To provide a confident estimate of species richness a minimum sample size of 40-50 is recommended, and estimates based on smaller subsets may give a less accurate value (Richardson, 2001) . Bearing this in mind, and using the very small data set from the seven samples in this study, an estimate of species richness of the Brazilian coprophilous mycobiota of the groups studied here is 140 species/50 samples ( Fig. 1) . This value can be compared with other values from the worldwide study (Richardson, 2001) for other faunal and floral groups. The Brazilian estimate is as expected for its latitude, and can be contrasted with a low value of 80 species/50 samples obtained from thirteen samples collected from Morocco (30 o N), from an area identified subjectively as environmentally degraded (Richardson, 2001 ). Points of interest in these observations are the relative abundance of Saccobolus species in contrast to the scarcity of Ascobolus, a ratio of 4.3 : 1, compared to a value of 0.7 : 1 found in a worldwide study of 418 other samples; the absence of any Schizothecium spp.; the relatively low frequency (about 80 % of the records which might have been expected, based on data from a larger study) and poor diversity of Sporormiella spp., with S. minima common, as it is generally, and only one occurrence of another species; and the high frequency of Podospora communis, P. pauciseta and Zygopleurage zygospora, the latter recently newly found in northern South America (Delgado et al., 2000) . It would be necessary to examine more samples to determine whether these are features of the Brazilian mycobiota or the result of a limited sample. 
RECORDS
Unitunicate 'pyrenomycetes': -
Cercophora mirabilis Fuckel
Perithecia schizothecioid, with small scales of thin-walled inflated cells around the neck and flexuous-hairy below. Immature vermiform spores 48-58 µm long, with caudae of equal length, 45-50 µm long. Mature spores not well differentiated, but with pigmented cell ca 19 x 8 µm and hyaline pedicel ca 26 x 4 µm. These spores are slightly smaller than those described for C. mirabilis by Lundqvist (1972) and, but for the equal length of the apical caudae, the collections are nearer to C. anisura N. Lundq. MJR 59(M), 60-61/98. Lundqvist (1972) Podospora communis (Speg.) Niessl One of a small group of species that has spores with four apical secondary appendages. Spores are biseriate, 29-32 x 19-19.5 µm, with an apical germ pore and basal primary appendage, which is slightly clavate and often curved, 22-26 x 6 µm. The four apical secondary appendages are curved, claw-like, 12-15 µm long. MJR 58-61(M), 63-64(M)/98. Recorded from Minas Gerais, Brazil in 1934, and from Argentina (Lundqvist, 1972) .
Podospora inflatula Cain
Perithecia with short hairs (<50 µm long), paler and very slightly swollen towards their apex. Asci 8-spored, ca 220 x 30 µm. Ascospores 1-2 seriate, 25.5-32 x 14.5-19 µm, with primary appendage 16-26 x 3-4 µm, and a simple apical secondary appendage ca 25 x 4 µm. Some spores had a single basal secondary appendage at the tip of the primary appendage, but other spores were seen with 2-3 short secondary appendages that appeared to be attached laterally to the primary appendage. MJR 61/98. The details of this collection agree well with Mirza & Cain's (1969) description of P. inflatula, apart from the atypical basal secondary appendages noted in some spores. It is recorded from Brazil, Mexico and the Society Islands (Mirza & Cain, 1969 (Mirza & Cain, 1969; Jahn, 2000, both as P. anserina; and Lundqvist, 1972) . The majority of my records are from less temperate areas (<40 o N or S), but Mirza & Cain (1969) and Lundqvist (1972) cite many records from more northerly latitudes.
Podospora sp.
Limited material of a large-spored species that could not be named. Perithecia were globose, ± immersed, some without distinctive scales, hairs or setae, others with long brown flexuous hyphal hairs and some P. decipiens-type papillae. Spores 48-54.5 x 21-27 µm, with the primary appendage slightly clavate distally, 22-30 x 6-7 µm. Secondary appendages difficult to see, either in the ascus or on free spores, but the short simple apical appendage had a fibrillose appearance, rather like the illustration of P. ostlingospora in (Mirza & Cain, 1969) . MJR 60/98. Poronia oedipus (Mont.) Mont. A good collection of fertile stroma was found on horse dung in the field (Figs 2, 3) . This Poronia appears to be frequent in tropical areas, but a detailed description of the Santa Clara collection is given. MJR 64(M)/98. Stroma dark brown-blackish, thinly clavate, 8.5-32.5 mm high (x = 16.7, n = 26, SEM = 4.9) x 2-5 mm diam. at base, tapering to 1-2 mm, not rooting, with disc 2-6 mm diam. (x = 3.5, n = 26, SEM = 0.85). Disc surface pale grey to pinkish when fresh, drying darker. Perithecia in the upper surface of the stromatic disc, 490-575 µm diam. MJR 60(M)/98. S. africana was described by Khan & Krug (1989) from Africa, New Zealand and Venezuela, and I have two records from South Australia. It seems to be less frequent than S. pulchra, but Selinia spp. generally seem to be infrequent, and this is possibly the first record of S. africana from Brazil.
Selinia pulchra (G. Winter) P. Karst. Ascospores 54.5-61 x 22.5-24 µm. MJR 60/98.
Zygopleurage zygospora (Speg.) Boedijn The particular feature of this fungus is its large spores, which have two pigmented cells (22.5-) 32-38.5(-42) x (10-)14.5-19 µm separated and joined by a long, hyaline cell (95-)110-170 µm long x 6 µm diam. at the insertion with the pigmented cells, narrowing/collapsing to 3-4 µm but slightly inflated centrally. Each pigmented cell has four short claw-shaped hyaline apical secondary appendages, 15-20 µm long. The extreme values for spore size, in brackets above, were observed in the specimens from sample 58/98, which were very variable. Perithecia are smooth, matt black, pyriform-globose, superficial, ca 400-500 µm diam. x 750 µm high. Immature asci are clavate, ca 250 x 50 µm, and with the cluster of spores spirally arranged. Delgado et al. (2000) reported Z. zygospora from Venezuela, and Lundqvist (1972) 
Basidiomycotina: -
Coprinus cordisporus Gibbs
Basidia 4-spored, spores flattened, ellipsoid in two planes, cordate in the third, 6.5-7 x 6.5-7 x 4 µm. MJR 58, 61/98. Coprinus stercoreus (Bull.) Fr. This is the commonest Coprinus species developing on dung worldwide when incubated in moist chambers, and is characterised by its bright white veil of globose cells and small (7-8 x 4-4.5 µm) ellipsoid spores. MJR 58, 62, 64/98.
Coprinus curtus
Coprinus sp.
Superficially like a large C. stercoreus, but with a persistent white veil of smooth sphaerocysts and with spores 12.5-14 x 7-8 µm, which are slightly asymmetric, amygdaliform-ellipsoid in some 
